The increase in exports to market economies is a good sign, but it is not conclusive about the extent of restructuring of production technologies experienced in transition countries. This paper explores the source of the increase with an analysis of their exports' quality, interprets the results for the extent of restructuring, and discusses the potential factors behind them. Changes in factor intensity and unit values of both CEEC and CIS exports in different manufacturing sectors during 1992-1999 are analyzed. Although CEEC are in a significantly better position than CIS due to Europe Agreements, there is still large number of products with structural problems in CEEC. Insufficient FDI, the OPT in the Europe Agreements, and not fully exploited human capital are suggested as possible factors.
INTRODUCTION
The literature before the collapse of socialism provides numerous accounts for the technological backwardness in Eastern Europe: van Brabant (1988) and Bogomolov (1987) point out that Eastern European manufactured goods lacked sufficient quality and technical sophistication to be marketable in western markets. Treml (1981) identifies a similar situation in the Soviet manufactured goods and machinery. The US-imposed embargo on exports of strategic and high technology goods to communist economies in 1947 can be counted as one of the important causes for this situation (van Brabant, 1980) . However, the trade block formed in response among socialist countries in 1949, the Council for Mutual Economic Assistance (CMEA), where there were no incentives for competition or innovation, is considered by many as the primary reason for the low quality of Eastern European products.
After the fall of socialism, these countries have undergone a series of reforms to restructure their production technologies. Most noteworthy reform towards this goal is the extensive efforts to liberalize their international trade. Beside the unilateral removal of quantitative trade barriers, almost immediately after the collapse of CMEA in 1991, 10
Central and Eastern European countries (CEEC) signed the Europe Agreements with the European Union (EU). Five out of 12 Commonwealth of Independent States (CIS)
formed a customs union in 1994. 1 Initially, the opinion in Europe was that this rapid trade liberalization would not succeed. They would not be able to export their products to market economies because their products were of such poor quality to be marketable internationally. Furthermore, their production technology was largely resource-intensive due to subsidized resource imports from Russia, which made their capital obsolete after the breakup of CMEA. They needed to restructure their production technology.
However, contrary to expectations, there has been a considerable reorientation of exports towards the EU, especially in CEEC, away from the former partners in CMEA.
The increase in trade with market economies is a good sign, but it is not conclusive about the extent of restructuring experienced in transition countries. The important question is the source of the increase in trade with these non-traditional partners. The increase could be a result of intensive margin, where there is quality and thus price increase in the products, or extensive margin, where a larger quantity of a larger set of goods is exported (Hummels and Klenow, 2002) . The answer to this question will help determine the extent of restructuring achieved, and thus the success of transitional reforms.
At this point, a distinction should be made between restructuring and specialization.
Within the context of transition countries, restructuring implies improving product quality by upgrading the production technologies. Specialization implies changes in the quantity of exports in response to liberalization. As trade barriers are removed, the composition of exports changes to reflect the comparative advantages. Depending on the relative factor endowments, this leads to specialization in certain industries. Even if a country specializes in low-skilled labor or resource intensive industries, it could still experience restructuring. This can be done by gradually improving the production technology and thus the quality of the products in that industry.
Previous work on this area concentrated primarily on the most advanced countries in CEEC, and covered the time period of 1989-94. In the earliest analysis, Drabek and Smith (1995) found that the unit values of EU imports from CEEC have fallen.
Analyzing 1989-92, Brenton and Gros (1997) found little evidence for product upgrading. Although Landesmann and Burgstaller (1998) argued that CEEC exports are concentrated on lower quality products, they indicated that the quality gap between the EU, and Hungary, Poland, Slovenia and the Czech Republic narrowed during 1989-94, and the gap with Bulgaria and Romania widened. This paper analyses the changes in the quality of exports from all 22 transition countries, interprets the findings to determine the extent of restructuring, and discusses the potential factors behind it. The focus is on only the manufacturing exports at product level during 1992-99, which excludes early years of transition with turbulent macroeconomic problems.
2 The analysis is restricted to exports to market economies only. The reasons are numerous: Most importantly, restructuring of production technologies is needed to be able to export especially to market economies. Exports to formerly socialist partners could still be under the influence of CMEA arrangements in practice, despite its formal abolishment. Lastly, developed or developing, market economies are becoming increasingly important partners for transition countries.
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Although this analysis should not be considered as a formal empirical test of Grossman and Helpman (1991) , the approach of this paper is influenced by their quality ladders concept in economic growth. Accordingly, the middle income South competes with the industrialized North by imitating their innovations. In the South, progress is achieved by importing product designs and production methods of the North. If the factor endowment conditions permit, the South can earn rents due to lower manufacturing costs.
In the wake of loss of profit potential, the North designs the next generation higher quality product and methods. Eventually, this product is imitated in the South, too.
Overall, a gradual increase in quality is observed for the products manufactured in the South. Transition countries very nicely represent the South in this theory: High levels of FDI provide a channel for importing product designs and methods; Abundance of human capital, and its low cost make imitation feasible and profitable, respectively.
The rest of the paper is organized as follows. In section 2, changes in factor intensity of exports are analyzed to get an idea about changes in the quality of their products. 
FACTOR INTENSITY OF EXPORTS
A traditional way to find out about the quality of goods is to look at the production technology. Changes in the factor content of production reveal the amount of technological improvement and thus the extent of restructuring. Under CMEA, the factor used intensively in transition countries' exports was resource. Thus, a move towards human and physical capital intensive production implies significant improvement of the production technology. To analyze the factor content of the transition countries' exports to market economies, this paper uses the quality classification of Wolfmayr-Schnitzer (1998 The trend in the share of top 4 high quality categories exhibit differences between CEEC and CIS as well. All CEEC, except for relatively labor abundant countries (Bulgaria, Romania, Latvia, and Lithuania) experienced substantial increases in the share of these four high quality categories. These four countries experienced increases in the share of labor intensive exports in these four countries, as a result of Outward Processing
Trade (OPT) arrangements in the Europe Agreements for labor intensive sectors of clothing and footwear (SITC 841, 842, 851) . 4 Shares of top 4 high quality categories ranged from 9% to 17% in these four countries in 1999. It was 29% in Poland, 51% in Hungary, and between 39% and 46% in other CEEC. In the CIS, a decreasing trend in the share of these categories was more common, except in Kazakhstan, Belarus, Azerbaijan, and Kyrgyzstan. In 1999, their share was much smaller than those for CEEC.
IMPLICATIONS OF CHANGES IN THE UNIT VALUE OF EXPORTS
Although examining the factor intensity of manufacturing exports gives a general idea about the extent of restructuring, not much can be inferred about the response of individual sectors to competition from market economies due to the amount of aggregation involved. Furthermore, the analysis in the previous section is based on shares of export volumes of products. The observed changes could very well be a result of an increase in quantity, that is, specialization in certain industries according to comparative advantages, as well as restructuring of production technologies, measured by increases in quality. To get a better idea about restructuring, changes in quality must be measured for individual products, rather than an analysis of shares of export volumes. Unit values provide a better and more frequently used tool to measure quality changes due to technological improvements.
The unit value of exports is defined as the dollar value of exports in a given commodity category divided by its physical weight. Units can be weight in tons, volume in cubic meters, area in square meters, or even length in meters. Thus, the unit value might be different from unit price. Thanks to the work of Lipsey (1963) , and Lipsey (1971, 1974) , it has been known that unit value indices can be poor substitutes for price indexes. Several reasons have been put forward to explain this inadequacy of unit values: First of all, changes in unit values might be a result of not only price changes but also the change in quality of products. According to Enoch (1978) , Maciejewski (1983) ,
and King (1993) , the most commonly cited reason is that a change observed in unit values may not necessarily be a result of an underlying price change, but simply a reflection of changes in the composition of goods within a class of products: The unit value for a class of products will change if the quantity of a low price product in that class changes relative to the quantity of high price products or vice versa. Furthermore, in different countries unit values are combined with different weights, and different indexnumber formulae are used. However, the unit values can still reflect the price if the quantity unit in which output is measured is the same as the unit of the input, and material is the most important input. For example, since iron is the primary material used in steel, the unit value of steel reflects its price.
According to Aiginger (1998) , Landesmann and Burgstaller (1998) , rather than the price, a higher unit value reflects higher quality. The reasoning is two-fold: If the products are similar, the prices that consumers are willing to pay must lie in differences in the consumers' perception of the quality of the products. Furthermore, higher quality products embody a greater proportion of factors that do not make a corresponding contribution to the weight of the product. This argument coincides with the previous analysis where products that intensively use human and physical capital are assumed to have higher quality. When there are different products in the same category, unit values reflect differences in the value added. Differences in the value added reflect the quality differences, arising from better skills or technology. For example, differences in the unit value of watches are signs of quality differences.
Aiginger (1998) argues that as a country's output structure moves up the quality ladder, this is reflected in an increase in the unit value of that country's aggregate exports of manufactures. A country with higher unit values supplies a higher quality of the same product or different products from a higher priced segment. Consequently, differences in the unit value of aggregate exports can be taken as an approximation of the relative quality difference. Aggregation, which seems to be a disadvantage in comparison of pure prices, proves to be an advantage in comparing the quality of exports at different points in time or across countries.
When competing internationally, the technologically superior partner retains its competitiveness with increasing quality, and the inferior one becomes more competitive by engaging in price competition. Thus, transition countries can engage in either price competition and sell their existing products at lower prices without restructuring their production technologies, or try to improve the quality of their products by restructuring.
The difference is that technological restructuring cannot happen instantaneously, but price competition can. 5 Given the initial conditions, transition countries are expected to initially engage in more price competition than quality improvement. They can overcome this initial disadvantage through changes in the economic environment away from innovation-averse culture towards one that encourages innovation and by importing product designs and production methods, and move up the quality ladder as suggested in Grossman and Helpman (1991 This is what is observed in Figure 3 case, the country with lower costs will be net exporter. This is the case of successful price competition. In contrast, trade deficit together with lower unit values implies distressed trade resulting from structural problems. If product innovation is important, the unit values will be higher than the costs, and will reflect technological superiority. If a country is a net exporter, despite higher unit values, this must be due to successful quality competition. Finally, a deficit in price competition occurs, when a country has higher unit value and suffers from a trade deficit. In this case, the country has lost its price competitiveness due to high production costs.
In the absence of unit values of exports from partners for comparison, extending this static analysis across time allows similar categories: When trade balance is improving, increasing unit values is a sign of quality competition, whereas decreasing unit values is a sign for price competition. Consequently, when trade balance deteriorates, decreasing unit values implies structural problems, and the country loses its price competitiveness if unit values increase. Table 2 gives the number of traded products that fall under the competitiveness categories described above for each CEEC and CIS. 8 The picture is gloomy for both CEEC and CIS, but much better for CEEC. In 1999, at least a quarter of products still had structural problems in all CEEC, smallest in the Czech Republic, Bulgaria, Romania, Poland and Hungary. The situation is the same for Russia, and Ukraine, but much worse in other CIS ranging from 54% in Belarus to 96% in Turkmenistan. The percentage of products where CEEC is losing its price competitiveness is also rather high, from 25% in Latvia to about 40% in Poland. A fewer proportion of products is in this category in CIS.
Products that transition countries are competitive by either price or quality are much higher in CEEC than in CIS. The proportion ranges from 20% to 40%, where the majority is under quality competition for almost all CEEC. All CIS, except for Russia, Ukraine and Belarus, are competitive in less than 15% of the products. Competitiveness in these three countries is more or less comparable to CEEC. When analyzed sector by sector, it can be seen that manufacturing sectors SITC 6 and 8 are the most competitive sectors for both CEEC and CIS, and the chemicals sector (SITC-5) is the least competitive sector. Largest proportion of structural problems was in the chemicals sector.
INTERPRETATION OF THE RESULTS
Overall, CEEC countries performed much better than the CIS countries by the end of 1999. Considering the period of analysis, these results are partly consequences of the liberalization agreements. Table 3 CEEC's success is also explained by the theory of Grossman and Helpman (1991) .
Accordingly, in order to improve the production technology, a country should first import the product designs and production methods, imitate them, and have lower costs of production to profitably export it. FDI is certainly one channel for obtaining design and methods, and transition countries certainly have the human capital to imitate, and low costs to make a profit. The amounts of cumulative FDI during 1988-99 are given in Table   3 , as well as three different measures of human capital, and monthly wages at the beginning of the period of analysis. CEEC countries have received the largest FDI among all emerging markets, have lower costs of labor and levels of human capital that are comparable to developed market economies, if not higher. Furthermore, Prosi (1998) argues that technology transferred by FDIs meet the factor proportions and technological skills of more advanced economies, not those of labor intensive economies. These factors combined together caused them to perform much better than the CIS as can be seen from correlation coefficients 9 . The coefficient between the percent of products with structural problems, and the amount of cumulative FDI is significant and negative (-0.53). The coefficient with measures of human capital are all negative, but only significant for the education index (-0.46). Contrary to expectations, the coefficient with wages is significant, and negative. This is probably due to the fact that in all transition countries analyzed the wage rate is only a fraction of rates in developed market economies. As long as there is a wide wage gap, the restructuring will be more significant in countries that have higher FDI, and human capital.
However, despite their success relative to CIS, CEEC have also underperformed.
There is still a lot of restructuring needed in CEEC, ranging from 26% to 56% of the products. Simple tariff cuts by the Europe Agreements are apparently insufficient to stimulate massive structural changes. Given their factor abundance relative to the EU, the Europe Agreements forced some CEEC to specialize in labor intensive low quality products. Although Martin (1998) considers this potential for Maquiladora Syndrome unlikely for the Czech Republic, Poland and Hungary, substantial increases in exports of labor-intensive products from Bulgaria, Romania, Latvia and Lithuania found in this paper should be noted with caution. In this context, it can be said that largely reported high skill in some CEEC is either overestimated or not yet exploited. Rosati (1998) proposes lack of capital as the leading cause. FDI was high, but considering how obsolete their capital was right after the fall of socialism, it is apparently not high enough.
CONCLUSIONS
There has been considerable amount of increase in the exports of transition countries to market economies, especially for the CEEC. This paper analyzed the quality of their exports to see if product upgrading was the reason for the increase in trade, and to what extent this reorientation was a consequence of restructuring of production technologies.
For this purpose, the manufacturing exports of 22 transition countries in Central and Eastern Europe, and Central Asia to 28 developed or developing market economies during 1992-1999 were examined.
The changes in quality are first analyzed with an examination of the factor intensity of exports. It is observed that the share of exports of resource-intensive products have been decreasing in both CEEC and CIS. However, this legacy of socialism is still quite significant in CIS countries, where the share is very high. Interestingly, the only CIS countries with increasing shares are the members of the CIS customs union. The share of human capital intensive products is high and increasing for CEEC, whereas it is decreasing for CIS. The only exceptions in the CEEC are Bulgaria, Romania, Latvia and Lithuania, where the share of labor intensive products is increasing.
Although these observations are interesting, they could be a consequence of increasing quantity due specialization according to comparative advantages. Therefore, an analysis of unit values is carried out. A U-shaped pattern in aggregate unit values is observed, which is a result of initial price competition followed by quality improvement.
When products are analyzed individually, it is found that 40% of exports of most CEEC countries were under quality improvement. Baltic States and European CIS countries of Russia, Ukraine and Belarus performed relatively worse. At most 15% of other CIS countries' exports were under product improvement by 1999.
Although decreasing unit values does not imply restructuring of production technologies, it could be a result of successful price competition, and not distressed sale due to structural problems. To differentiate between these two possibilities, a dynamic version of the approach in Aiginger (1997) is applied. A gloomy picture resulted for both CEEC and CIS. Although the situation in CEEC was significantly better than CIS, more than 25% of products still had structural problems by the end of 1999. Russia and Ukraine performed comparable to CEEC. In other CIS, the percentage of products with structural problems ranged from 50% to 95%. Overall CEEC was much more competitive in either price or quality than the CIS countries.
These observations are in conjunction with the quality ladders in economic growth theory of Grossman and Helpman (1991) . To restructure the production technology, a country should import the product designs and methods. 2 These constitute the most important developed and developing partners with market economies: Austria, Belgium, Brazil, Canada, China, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, Indonesia, Italy, Japan, Korea, Luxembourg, the Netherlands, Norway, Portugal, Philippines, Singapore, Spain, Sweden, Switzerland, Thailand, Turkey, the UK, and the US. Exports to these countries constitute 97.3% of transition exports to all market economies in the world.
3 Share of market economies in transition countries' manufacturing exports varies between 76 to 90%. 4 In a relevant earlier research, Neven (1995) finds that CEEC exports to the EU were concentrated on products that were intensive in relatively unskilled labor during [1985] [1986] [1987] [1988] [1989] [1990] . 5 Using a similar idea, Sheets and Boata (1998) take the extent of reorientation of trade from CMEA to the EU as a sign of restructuring: To the extent that industrial restructuring has taken place, the decline in CMEA exports should be related to expansion of exports to the EU with a lag, time needed to restructure. Price competition
